A New Begomovirus Causes Tomato Leaf Curl Disease in Baja California Sur, Mexico.
More than 10,000 ha of tomatoes are grown in the field and greenhouses on the Baja California Peninsula of Mexico. Information about the etiology of geminivirus-like diseases affecting tomato crops in all horticultural regions in the area has been difficult to obtain and assess. From 2001 through 2003, stunting, foliar discoloration, reduced leaf size, and leaf crumpling symptoms were observed and analyzed in one large area of tomato plantings in El Carrizal (near the city of La Paz in Baja California Sur). This leaf curl disease resembled that caused by Chino del tomate virus and has been observed at levels of incidence ranging from 60 to 90%. DNA isolated from symptomatic plants was analyzed using DNA hybridizaton and polymerase chain reaction (PCR) amplification of the 5' regions of the replication and coat protein genes, including the intergenic region (3). Comparisons of the nucleotide sequence (GenBank Accession No. AY339619) with corresponding sequences in GenBank resulted in 84.2% identity with Tomato mild mottle virus and 61.7% with Tomato severe leaf curl virus; both isolates originate from Central America. The relatively low nucleotide sequence identities from its closest relatives suggested that the virus may be a new begomovirus species of unambiguous American ancestry. In a phylogenetic analysis using PAUP 4.0 software, the Baja California isolate clustered in a separate group from other Mexican sequences. Moreover, the iteron (iterative sequences motifs associated in virus replication) arrangements (1) are unique among known New World begomoviruses, but identical to analogous elements from a tobacco-infecting begomovirus from China. On the other hand, it is well known that there are interactions between geminiviruses in mixed infections in some horticultural areas of Mexico (2). To determine the identity of the putative geminivirus involved in the disease, we used selected restriction enzyme (EcoRI, HindIII and XbaI) analysis and PCR with specific primers. No evidence of mixed infections with other geminiviruses was obtained. DNA fragments of the expected size (1.1 kb) showed different digestion patterns compared with other well-characterized geminiviruses isolated from Mexico such as Chino del tomate virus, Pepper huasteco yellow vein virus, Tomato leaf curl Sinaloa virus, and Pepper golden mosaic virus. Epidemiological, experimental, and natural host range studies indicated that the Baja California isolate has a relatively narrow host range infecting tomatoes, peppers (Capsicum annuum L.), and Peruvian apple (Nicandra physalodes L.). Reproduction of characteristic leaf curling symptoms in tomato seedlings infected with viruliferous whiteflies (Bemisia tabaci Genn.) and inoculated biolistically using infectious DNA (0.5 μg/ml) as inoculum were obtained. Koch's postulates were completed using PCR and DNA hybridization to confirm virus identity. These results confirm that the Baja California isolate is different from other begomoviruses isolated from Mexico. The virus is tentatively named Tomato chino Baja California virus (ToChBCV), genus Begomovirus, family Geminiviridae. References: (1) G. R. Arguello-Astorga et al. Arch. Virol. 146:1465, 2001. (2) J. Mendez-Lozano et al. Phytopathology 93:270, 2003. (3) M. R. Rojas et al. Plant Dis. 77:340, 1993.